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AB A soln- can be foirmulated which can protect against myocardial 

hypertrophy in mild ischemia and against other myocardial pathologies. 
The soln. contains histidine 90-110 mM/L and adenosine 0.05-2.0 
mM/1 . The soln. also contains glucose 9-12 mm/L as a glycolytic 
substrate, insulin 7-12 l.U./h to increase glucose uptake, and the Na 
channel blocker lidocaine 60-120 mg/L. Such solns. 
can be used in association with cardioplegia, heart-liong machine 
operation, heart transplantation, etc. 
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(54) BSncD^ft] i&ffifiHnft 

(CT) imm 

imi^m hX-?-i'>5:9 0mM/L~l 1 OmM 
/L. Txyv-yi&O. 0 5mM/L->-2mM/L^W 



1 

[if*«ll hXf-i^V^ 9 0inM/L~l 1 OmM 
/L. Tfyi^yiO. 0 5inM/L~2mM/L*W 

[iS*fl2] hXf-i/y2r9 0mM/L~l 1 OmM 
/L^ TTyi^yiO. 0 5mM/L~2mM/L-t* 

/L~l 2mM/L. a!IErt^^^;Prj-;^gl5iSS:S 
«>S>fyX»jy5r7I. U. /L~12 I. U. /L. 

/L~ 1 2 0 m g/L-^^rtS vl fc S-^fSt -tSif^ 

im^4] b;?.^i/>?:10 0mM/L. r^yi' 

0 . 1 mM/L^w-rs z b ^mLb-tim&m 

m. 

yjr 0 . 1 inM/L#Wt. lt!*'t»«o«R»fe:fflv^Si 

[11*^61 L-Hi St i di neSrlOOmM/ 
KH2 P0» iSr2. 5mM/L. KCliSr20mM 
/L. MgS04 • 7H2 Oi&6mM/L, NaC li& 
80mM/L. CaC li *0. ImM/L, Aden 
osineJrO. 1 niM/L» D — g 1 u c o s e i& 1 
ImM/L, Mann i to 1 $-2 0inM/L, Lid 
oca i ne^l OOmg/'L. NaOHS:3. 6mM 
/L. I nsu 1 i ni&lO I . U. /Lit^h^lb 

i:mkb-thmfmm. 

[if*«7j pH)&t7. 7-7. 9-ct>hm^in 

[00011 
100021 

im:(rfm) iS'i:4e4'»i'i:^ias-(?jj:t. c: 

(00031 z<^>m<r>4iyrb ix<omii. mfm 
a* . p i ) ojffl)iart«K, ifesv^jiaiiertcopH. c 

ontractile protain COCa^+^pf 
[00041 

[fMB*«)!lftUJ:di:^Si!jBll L*»L, Jgi^jStiJJt 
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l^fcfi. AX'i:#ti -?Tf*cia5r(Sia ( 2 8~3 O-C) 
[0 00 51 U^L^^f^,. 'i:#^*^fflV>T?^aftS 

<. >(:^y(nm§msipf^i^t, mmmt. wi 
^Lfm<omiimttb\,^iyiix\'^i>, 

[00061 ^fc. jg:^, warm blood$:ffl 
<-\ mMif^hZb^<it^izt^±i:m&L. 
tfi^t^tib'i'hwarm heart surg 
eryf:V^d*^*«^Xt->oJ>|,. L*»L^r*»'^>, CI 
20 <0:trffiJ4. ^f^fc^.T&O. ^7t. l^^tc:15 0~ 
2 0 0 c c <^»»ffS?Bt*«^$tiSfe«>. #«lilf<^ 

[00071 JMLiaX p=5:fia^opgil 

■r. i!iiiii«»-r^fc;#is*ffdv:ts:iirigf:t. ^if 

30 

[00081 

Afc, iil««lfc:fESlo^C>«5«il?Sli. b^f-v>^9 
OmM/L~l 1 OmM/L. Tfyi^ytrO. 0 5m 
M/L-2 mM/L^W-rSC: i: i:mkb-r& %>ff)Th 

[ 0 0 0 9 1 11^2 tiam<^vi:vjK«ars«. b 

;^.^v>2:9 0mM/L~l lOmM/L, TfJ'^y 
*0. 0 5mM/L— 2mM/L^*t, ll!:^^:^*^ 

[00101 |f*]B3 t:IE®Ol6aH«. mm. 1 i^tt 
ai*<i2KEa<0i^lSfli^(ctJV^T. jl¥B^«S®t 

:5rS:J^;l^rJ-X^9mM/L— 1 2mM/L, 

oiifiv^-xWdimi^^hAyy^^yy^i i . u. / 

L~l 2 I . U. /L. Naf-^y:f;l':rn y;>&-TJb 
&>J H;ir>f y*6 0mg/L~l 2 Omg/L-t-iTf ^. 

[00111 113514 fc:IBii<0d:^l5»g?RJ±. b>?.^x 
yi&lOOmM/L, TirJi^y^O. ImM/L^W 
50 t-SC:i:^!^t1-S*><0f*S. 
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3 

[00 121 m^m5tz^ffXMtmmi. bx^v 
[00131 m^meizsSM<7)i.'mmmi. l-h i 

sti dineSrlOOmM/L. KH2 PO* i2. 
5mM/L. KC 1 i&20mM/L, MgSOi ■ 7H 
2 0?:6mM/L, NaC 1 S:80mM/L, CaC 1 
2 iO. ImM/L, Ade no s i n e$-0. ImM 
/L. D-g 1 u CO s ei& 1 1 mM/'L, Man n i 10 
toli&20mM/L, Li docai nei^lOOm 
g/L. NaOH^3. 6inM/L. I nsu 1 i 

101. u. /Lit^-ri:itimLb-rhi><DTS> 
[00 141 ^f^. m^nzsm(mmii. m^mi 

X. PH*«7. 7-7. 9TS>i>ZtimLt-ri>{>(0 

[00151 ±M<oxd^j:mm^h^mmiz^ 
t'tmm-izmm^ix.. ^co^si:. zii^c/)-{^yizx 
& i i: i 0 . mm:m(rfimfi^mim(>tih . 

[00161 1 3*0-3 7T:<0JEV^efflc7)a 

[00171 

imcommm} ar. ^fim^zx?>m&mm(o 
^mmtz-y^-^x. Mmizsmti. mui*mm 
mizmhmsims.(^ymmmitii><7)TS>h, 

[00 181 

mil 
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A 


L-H i s t 1 d i ne 


1 0 OmM/L 


KH2PO4 


2. 5mM/L 


KC 1 


2 OmM/L 


M9SO4 • THjO 


6mM/L 


NaC 1 


8 OmM/L 


CaC 1 2 


0. ImM/L 


Adenos i ne 


0; ImM/L 


D— g 1 ucose 


1 1 mM/L 


M a n n i t o 1 


2 OmM/L 


L i d 0 c a i n e 


1 OOmg/L 


NaOH 


3. 6 mM/L 


1 n s u 1 in 


1 0 1. U. /L 


pH 


T. B 



1 OOmM/LH^^ittcAiZlbh, 
[00191 0 ^M&f^mt Lfc<?)Jl, aT(m 

X.:^/\^^-m^Xh a T C A Hlffifc & V 

~m^i>f¥±ti. -Ij. imTb^j:^t:'i.^msmx' 
iummtfim^^xti*). iHtx\ii>hifiATP (2 

T-f j'^'l^^^K ( n i c o t i n am i d e ade 
nine dinucleotide : NAD)0 

imf>iizwmthzt izx 0 . itffliiart<op HHiSTL, 

[00201 ^rtJ. ^icoj: d^:J«llll'll^Martfc:IS>f 

h<m^^yi:imL. im^^ii-^^z^tot-th 
tix\^h. ttL. T5 7e£7)4>Tt,. y^x-hvy\m)} 
ittiflart<7);^c*'f5ry (H* > {i^^fjj-y-cfci.^^T- 
^r^yiiziihwmmmifibix. nmm^imt 

[00211 Z<r>X 0 ^:b;^f->'':x<7)S^i, -TCtB 
retchne i d e r ^>tCi-5Tlfei^iiJ?>*l-CV^S*>\ 

4ic<o©aTchx^j'>*fflv^T»-^sys«>. tmmk 

W:^<obj^^i/yii. ii;<r;^5K^i^;W^;(ci-5Tbx 

i^^y^tsm.. mmz9m^^■x.hmf&im>^{> 

ffrCh-iit. ttl^ Bretchneider t>^Xh 
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5 

10 0 2 21 :mimm(r)'L^tsmm&tzi5\^xiiztLi^ 
[0 0 23] ^^ms^mffi^^^wmzii. 

[ 0 0 2 4 1 C: -C, 'J y Sr^W^-t^rSili. 
JJlT<^aO-C*S. -t^hh. J!8Jlll4«t:tJV^T«. 

{i«llliartCa»»<OJ:»S-fcfc^,L. C:<l*,<0>f3ry<^ 

s>h, 

[0025]^/;. ^^msm<r>jm^mmiz\i^ m 
mx^mt^^)v^'-')ym<r>mi:m<fdtiiiz^ r 

TJi^ylfiO. ImM/L-tS-ililTlr^S. Tr/v-y* 
0. ImM/Lt L/vTSiJi. laTOfiO-C*!., -t^ 

't'<oaiiiSEE*HST-rSfc«>. IS. IFFK. WK^t'coffili 
■li-S i: , Jlil'i<^5lf^ffl*«3SrtrTJlll£E*»*# <fiT 
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[0 0 2 6 1 lar. i 0^«£fi^llifefl^k:J: 0. *^ 

[00271 [nsfeM 1 ] ^miAmii. ^mM^zx sc^ 

-eS, «SlttftiJ}+fc:J3V^Ttj»l«R*iEJi'C§*ii: 

[0 0 281 i3ac^aflyi («cfii8~2 

6kg) i^y h/<fU}i:!^-)U ( 3 0 m g/k g ) 

izm\'^mmi:mLttzm. immimt. maty— 
T)Vi}^(>'t-m9m& ( 3 0 m 1 /k g ) im^Lxm 

ajS2r^rr«.*f|BB(cJ:S'DIB«a?S(HBS) 
'fj^nvi^y:*:!^ (uw) «i&4iCfc:?$aLTfflv^fc. 
[00291 -^-W^, it^SaSrJSaj IzX-f-'Jyi^ts 

mm. (HBs) kri&^witaft?? (4x:) 241^ 

(HBS-24, n=5) ft5V>{430^ (HBS- 

30. n = 4) tmttimb. ^^xayi^yi^iu 
W) ffiT'2 4lW^# (4t:) Ltim{VW-24, n 

=4) btzm. ztiii>(DW^'(mi^iitmmL 
[00301 'i:«ia±, mmm2f^rm^L. § z^. 

fcfiiiSOHT'^'Sy (2jug/kg/mi n : DOB 
-L) fcSi8S<?)Ky5'5y (1 OjMg/kg/mi 
n : DOB-H) fl<^tCi«-Sffi#'t«7)RCfcO(,^T t 

btx. mfziz3m<r>iti:m\'\ ±Mbmmizsmi:U 
jRUfcft. *asKi&jeiBr. vyyiim (k* : 2 0inM 

SrIrO) (3 0inl/kg. C:J:Si|l^±a, 

[00311 
[%21 
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Electrolyte: 


M n ^ 
n D a 


nunc 


Killing by 






N a 


9 w 


2 S 


Iv 


2 2.5 


1 2. 5 




10 3 


1 


p n 


2. 5 


2 5 




6 


5 


Mg 


6 


5 


w 8 


0. 1 


0. 5 


Osmot ic agents: 






(roM/.L) 






G 1 u c o 9 e 


1 1 


0 


Ma n n i to! 


20 


0 


Raff inose 


0 


300 


Lac fob i onate 


0 


1 00 


Pentae tarch 


0 


5 0 


Mi seel 1 anouft : 






n 1 s T 1 a 1 n e imM/^Ly 


1 0 0 


• 0 


Ad enos i ne (mM/L) 


0. 1 


5 


Glutathione (mM/L) 


0 


3 


A 1 1 o p u r i n o 1 (mM/L) 


0 


1 


Cephazol in (mg/L) 


0 


30 0 


L t doca i ne (mg/L) 


1 00 


0 


1 ns u M n ( 1. U. /L) 


t 0 


1 0 


Osmo 1 a r j t y 3 20 


-340 


320 
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7. B±0. OS 7. 4±0. 05 



•y hm¥2 0~2 5%(omsiz^Lfzi^mi:m^\ 

3 0 00s m/LjJLht^fiHojtfetr/l^:/ 
^ytrmalti. x:f;W^-S®i: UT^^;P3->^ 1 8 

oomg. iimci'^A^— ^y>^'j>'2oiutaaD 

Lit, 

[0032] miii't^mmi^Tmwnz:^wm}m m 

AL. ii*i#ifeg|ifcg»L/c. :m'L^mzv e n 1 1 
u b e S^fltAL:^:. SS^MJi. m^-t^yy^tzi OBHl 

Ltz. 

[00331 



E n d — s y s t o 1 i c elastance 
(Ees) ^immS.7 0mmHgff)mzn^i^i>en 
d— systolic p r e s s u r e— v o 1 um 
e re 1 at i onsh i p (ESPVR) <7)Xn— 

( e qu i 1 i b r i um voIume)Vo 

tEspvR;&-y*>^>^i6/^. tti. tesmmm 
(ved) immmismmHs. immmAiy 

fc. l|iliaaj«(SV){4Ved-Ves*»/5>, fi^ 
aj* (EF ) «SV/Ve di)>^^it>fz, 'C^ttJiJ* (C 
O) »4SVx4:^fcJ:'). |lffiJ±MSiJ«JEl 5m 

mH em<^mmz-mmsii^i^^ibt:, 

[00341 (»g*l"S?i8S2i^SSWvC«tg)±E 
End— systolic elastance(Ee 
s) ^3at^lfc:*U^J:dfc:. #Sffc:tJ>-^T^r 

[00351 
[$31 
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1 0 



control 


HBS-24 


HBS-30 


UW-24 


4. 2±0. B 


3. 6±0. 8 


3. 2±0. 7 


3. 2±0. 2 



{imnHg/m I ) 



tt:^ mm^^y^-l!^-Vhi±Me quilibr *[00361 
ium vo 1 ume (Vo) *4aVH2fc^L [^4] 



control 


HBS-24 


HBS-30 


UW-2 4 


3. 7±0. 4 


3. 6±0. 7 7 


5. 7±1. 72 


4. 5±0. 56 



(ml) 



m (ved) ms&xmsiz^Lfzx^iiz. hbs [0037] 

-30. HBS-24fc:|t'>^-C, UW-.24T^[S{C«^ [^51 



control 


HBS-24 


HBS-30 


UW-2 4 


5 1 ±6. 3 


33±3 


30±3 


23±2 



(ml) 

{C, HBS-24-CStJ:<lHiaL. HBS-30-CJi 20 10038] 

2«re't>«aj»±0T*)o3t3&«. uw-24Ttt$/i.t:* (mi 



control 


HBS-24 


HBS-30 


UW-2 4 


3W±148 




199±110 
(2«|B0) 





lElfiaiJKSV) a. ^Ttc^LJtidt. ±ECO AEISLit, 
fcHS. HBS-24 (1 1 ±3. Om 1 ). HBS- [0039] 
30 (2±1. Oml/mi n) . UW-24<7)j®tc^ [^7] 



c o n t r o 1 


HBS-24 


HB$-30 


UW-24 


25. 4±1. 6 


1 1±3. 0 


2±1. 0 





HBS-24-CIBlg*«gST-fco;t*5. HBS-3 0T 



[0040] 
[*8] 



control 


HBS-24 


HBS-30 


UW-2 4 


66. 6±3. 3 


28±4. 6 


6. 9±3. 4 





IZ^LfzXoiZ. HBS-24*<gtS<. HBS-3* 



* 0 . UW- 2 4 tzitKxmmiz^«'Ci>r>ti. 



HBS-24 


HBS-30 


UW-2 4 


g8±1 0 


55±8 


40±8 



(mmHg) 
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1 1 



1 2 



{^Mk2-¥yi'$^ymizxh'mm(om,) uw- 

m^<7)DOB (DOB-L) mizX*)2 
Kl8S«0DOB (DOB-H) f^liZ 

[0041] ±aEnd-systo 1 i c elas* 



♦ tance (Ees) li. *1 Oat^Tfc^^LfcJ: d 

[0042] 
[SI 01 





HBS-24 


HBS-30 


UW-2 4 


DOB-L 
DOB-H 


4. 4±0. 4 

5. 8±0. 69 


4. 6±0. 65 
6. 4±1. 31 


3. 7±0. 34 
3. 8±0. 29 



CminHg/m I ) 



e qu i 1 i b r i u m voluine(Vo) ^[00431 
^1 immB\zJ^LfzXo^j:m^ti^^ht\fz. ^ [^11] 





HBS-24 


HB$-30 


UW-24 


DOB-L 
DOB-H 


Z. 1±0. 6 
2. 4±D. 5 


3. 8±1. 5 
2. 8±1. 1 


4. 8±0. a 
4. 1±0. 9 



(ml) 



mmwmm. (ved) agtcsL/cidtc. «-ffif Tn-kmzm^mziMLti. HBs-ao-etDo 



tfcDOB-L. DOB-H{C:J:S:&S^^ttE«^>'^ 

[0 044] lIllfta}*(SV) ai2&t^l0 
{CS^LTtidfc. UW-24-C1iDOB-HtitL-Ct 
|ilgtt3FJ|-C*oJt. HBS-24-C14DOBtf5A 



BtrJfrSR*«4ft»-C, uw-24t:lfc'<.T«St:± 
^L;'::. ^rfc. HBS-30i:HBS-24<0SfcU4fl- 

[0045] 
[%12] 





HBS-24 


HBS-30 


UW-2 4 


DOB-L 
DOB-H 


1 4±4 

1 7±3 


1 2±7 
1 8±7 


1. 3±1. 2 

2. 7±1. 27 



ttz. 't*aj* (CO) HI lfc:^U)t<J:dfc:. u 
W- 2 4 -diD O B -HCOfiWfc J: •? 3 2 9 ± 1 5 0 m 
l/mi nfc:ltSOU)t. DOBfl?t5-L5rVvJjtl!T-Ji. 
H B S - 3 0I4H B S - 2 4 i O^TStfifiT-fco/:: 

DOBftitfc:J:')^0rC't*tB*<B«)^.*i. im^ 



ft [0046]^E^ai*(EF) J4, S13&tX012 
t^L^^iidfc:. HBS-3.0, HBS-24i:tDO 

[00471 
[^131 





HBS-24 


HBS-3 


0 


UW-2 4 


DOB-L 


3 6±5 


3 1±1 


9 


4±3 


DOB-H 


5 0±4 


49±1 


3 


1 1±5 



Jti^fc. HBS-30. HBS-24fctDOBK:Jt 

[00481 ia±i*'«yt i 5 *f|BB<^t» 

tRa«T'J>SHBSfcJ:l>24^©ft#, J)SV^I430 

Iil®36»#i?><xfc. HBSfil#-t»-C{4. SSa2i^ 
fSmi^T. 24l^ia««^<O:fr36«3Ol^Hfil#SJ:'5^50 



[00491 i.mm2 ] HfmmM. ^mmx h^- 

[0 0 5 0] — WA^^ hemodynamic ove 
r 1 oadfcjeBtS:^^!!*'^ (BiacWtHi, 9^ 
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HJfilfiltS<, ^iHi±imsm<0/ifW>'yM, ( (Ca 

»♦) i ) msmnm.t. mmt!>:^^n^^'-m<^ 

[0051] ti'^ ( ( C a^M i 

) mmcomLiz':>\.^xwmtt. -r^ri^t*. (ca 

ffiKfcfcl)Vol tageflc^OCa^^^A-y^t^yPi:. 
sarcoplasmic reticulum(S 
R) t&SCa2*f-vy*;Kryanod i ne r 
eceptors) JCioTiiasSix-CV^S. -fLT, 
ji^li. SRfci.SCa2*f-^V:f;P3!»tCa2*^ta 

I t a g ett»WC a2*f-^ y^MZ±^ <tjc#tTV^ 
[0 0 5 2] ^7t. Wrtn<7)^:t 

Ca2^ Na* ) . H«££ao|gW*J:*:^<^:S. 
[00531 C:<OX:f;W^-^Ji. a«-?-<02/3 i& 

!m7i^¥~i^Mzx^xmmmm*>izw±t. 

<oa»'S:x:t./l/dff-^^iirfigt-rsc: * f:# 

[00 54] uiT. *mm't-fsstimi (hbs) 
m<^9B:kmtzm\^t:^msnz':>\^xsm-i> , 

[0 0 5 5] (^rffi)4^ioHaco^^^JSK^^^'S 

n d i n g$:iSt . 5~7jiW5t>JE:*:'6jBj:txyl't L 
LT«. l^^bL«:Krebs-Hense 1 e i t 

(K-H)«[$-ffifflu 3 04^fc«^(7)«a$-a^L 

itft. K-HjS<7)K* il«5r2 0mMt tJtJS (KC 
1 ) 3 0inli>|,V^{SHBS3 0inl5raEAL. 40^ 

[0056] m^Bt LXii. iE'm^iz^XLii^^ 

)u-yizx'9mEbmmEi:m.u mmTmiz^ 
ifme^m < 30m i > s^^ea, aajTS^^iRL. 5^ 

iJt. 3>P-NMR spectr 
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oscopyfcio. mm<o^:j^^ji^- oy^ip 

hosphocreat i ne ; PCr) , JBHSrtpH 

(pHi) ^mtfjizm&Lti. 

[0 0 57] am:) fEokc>ms.tzm-iiE'C^mM& 

(LV/BW rat i o) {4. HBSgfT'4. 4X1 
0-3±0. 6X10-3, KClSfC4. 8xl0-3± 
0. 6xlO-3'Ct>*).mmtzmi7^ii,tL^r>tl. 

tfc. fimtmmtziiim n = 5 ) -cini^** 
^tiifi. 3 0^<7>mmx'iiKcimx'ms.mMiz 

10 fiTL. m^mmMizlMtt:. -:tr. HBsmx 
^r*>-o-t (014 (A) (B) ) . $/i>tc, mM.'Pizm 
(H15) . 

[0058] t.fz. JB^rtpH (pHi ) {4KC IPT 
JSlMfetatfiTt, AQ^(nmMmz\i^ 6. 3± 
0. OTpH units ^T'fiTLfc. HaS£^4 
«H^^liISL3t3&«. 3 0^)-fc:t5V^Tt>6. 8 5±0. 
16pH units t jffiiMla J: O^SfcfifiTJ>-^ 
20 ;t (01 6 ) . -^r, HBSSfT«..«Jlll4 O^i-tfeV^ 
Tt), JBUfirtpH (pHi)ttJ:<fiyyi(6. 75± 
0. 04) . l|}iS[^5^i-C1!rfit:SLfc (016) . 
[0059] phosphocreatine 
(PCr) tiJgJiaif tKC 1 efrmUfc**, HB Sfif 

"ciiire<o»2 o%Aqgefi?LTv>A:. saesafe: 
»4, HBspxiimanuffltmL/ccot^L. kcis 

XMm^ffmA 3%X'hr>tc. (017). 

[00601 (^) m^mskii *) . aycii^tsnisv^ 

omziiuxi:>-&x.^)V^-^) ywixthh P h o 

sphocreat i ne ( PC r ) l4i8#UTV^fc 
(HI 7) . c:«o;fcA»iS>. *»BBtJ:S'il^«5«li?a[ 
ttv H)igS^x4.yi^c^fr_iB|ftt^v%i^^&{arL. ^ 

[0061] [mm 3 ] *3f«B<7vt>fl!ffllg?g5fflV>T 
[0062] (^p^) ^^lOBBi^^SrJSK^r^'S 

y<nim.iizx*)imLt:<n*,m»L. T^trmsmzhs. 

40 nding^iSt. 5~7il<7)«0*)BE:*C'C^S!tx;Pi: L 

xmimmLit, -mf'tr95^ym<^ff)*>mk'bim 

[00631 'C^)BfiiaS[t tTJ4, ^ 1 4 fcS^L 
J: a :3:fi^iJr*t-S*3^Jfc: J: S^C^iSfiS^JK ( H B 
S) ^^xay=^y:k^ (uw) «^fflv>/c. t 

11^) «rfif^3t. ^hiz. mm^^ttxii. 
» 4X;, 13t:, 21x:<03-:>«%&t:o(,^-C«!iELfc. 



(9) 
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[0064] 



15 



* [«141 
HBS 



UWS 



Na^XmM/L) 8 0. 0 

K*(mM/L) 2Z.. 5 

MB^^CmM/L) 6. 0 

CB^*(inM/L) 0. 1 

P04^<mM/L) 2. 5 

Glucose (mM/L) 11.0 

Mann i to I (mM/L) 2 0. 0 
H i • t i d I n B HC I 

<mM/L) 1 0 0. 0 

Ad9no9 i nft (mM/L) 0. 1 

L i doca i na (mg/L) tOO. 0 

Laotobionata (mM/L) 0 

Ra f f i n o 8 e (mM/L) 0 
Hydroxyathyl 

8 t a r G h (M) 0 

Glutathiona (mM/L) 0 

A I I o p u r i n o I (mM/L) 0 

Hapa r i n (I U/L) 0 

PH 7. 8 

Osmo I a r I t.y 34 0 



2 0. 0 
14 0. 0 

5. 0 
0 

^ 2 5. 0 
0 

0 . 
0 

3. 0 
0 

1 0 0. 0 

3 0. 0 

5. 0 
3. 0 
1. 0 
1 000. 0 
7. 2-7. 3 
300 



1 6 



(*£*) 





4r 


18\: 


21% 


HB8 


UWS 


HB8 


UWS 


HBS 


UWS 


ahoura 




00:«:5 


ao±i 










CmmHs) 


a. BdbO. 2 


1 e±o. 2 






10±0. 1 


62*2 




Be±300 


84*8 






101 ±8 


88*4 


PCr MS 


1 1*8 


1 8db1 






82*8 




16faBDr« 




76±6 


60±2 


99±4 




90*8 


O 


(mmHc) 


17, 6±a. 6 




a. 4^0, a 




14. 2*1. 1 




PCr m) 


• 2±7S> 


77*5 


128±1 3 




98*6 




88±6 




87±1 




70*1 




ATP (9») 


6e±i 




83±2 




79±1 




24hoiir« 


_ff£ C») 






7B±1 








(mmHa) 






21±0. B 










1 06^1 200 












£9r W 






58±1 1 









OCT' 



SffTfc->yt3&«. 4'C-C16l$Htft#L3t«^t:tt. H 



)t. $A>tC. HBST{i21t:-C16^fH«-?7t^T' 
50 fc, mmmH 5~2 0ininHg$^i@i.fcft7t»)*> 
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[00651 HlPt^Lstidtc. I^i. 4 
X:T8^fSlft-Dy::J©^fcJi. HBSfcUWSttJJB-^ 
n-Ch-^tiH^. AXZTiemfS^t'irz^lZii^ HBS 
■CttAffT-J)-o3t*5, UWS-CJiWSfc(KTL>i. - 
1j. 2 lX:"C8l^iaftr>fc«^(CJ4. HBS-e»4^tf=fl: 

^/ot:. HBST142lX:-Cl6I^H«-5ytJ© 

[0066] $<5tc:. HBSS:fflV\ 13'C'ei6^ 

&m20{A) (B) fcS^Lfc. -«:*)^, H2 0 
(A) I^LtiXdiz. *?|BB(7)HBSi&fflv^Tl Bt: 
•CfiH^L^Jg^tcti. 2 4i$^#L^^-CJ>-7Tt). 
Hi3l«lffi4*«»2OmmHg-Ci>0. ai3F^r/i:>t8igIilffi*« 
isrigfcflBrSiut. tti. H2 0 (B) fcr^LJtid 
{C, 2 4l^fH«#^'C*oTt,. llltffi4i«IlllroO7 0% 

[00 671 in<?.«IS*3&>^>, S^^^TIBX;, 2 
l-CtcfiytrtutSFtfeV^T, 16^fS~24^HBI<0j|l^ 

[00681 Lmim4: ] *5fiMBt<j: 

S5«a«*. 30»«fc:Ba5J5fflt3tt><O"C*S. -r^r 

i)'^>^ cold blood cardioplegi 
a (CBC -miiSSr^ J^aJLTffll-^S^rffi) fcv^a 

4t:fe:J&aLfcH B 3 o^iziSt^--th tcoT* 
[0 0 6 91 -etoismji. aT^<JT$>i>, 

ta-^tt«. ^t^iSiastti 5-1 7x:tTi&Ttf^ 

ijCHUffi^i-C ( 3 04^) tH42 5-2 7X:*T± 
#L;t. ^yt:. 2|Biamtp^cog3i5-f.:i:'^/t:. t 
fc. CBCft-^STti. 340«4'50«{:'C»Sittl«)*»^<^. 

l*i^liIlS*^^^^s•cft■o HBssJ^-srcw, ^< 
h-oti i-r^hh, ee-c^^^L/^:) . s^>fc:, h 
CBCS^St:it^T^^>*»t:ikft"trA-5fc. CK^ia 

[00 7 01 [*II6S«S<^)S&*] KLh^^ci^t, 
*l«B04l»jK«a7ftfc:J:*Uf. 1 3X:~3 7X:oiSv^SE 

fc. #«+fc**qFSi:^rO. '6lif«g?Sfc:iIil«[«:ffli^ 
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[00711 [flScoHiSeSt] *^{4J:aL/o 

MiiO. 0 5mM/L-2inM/L, t;^^>''y<7)|f* 
tt{490inM/L— 1 lOmM/L, i^fUa-XffySS^ 
4{49inM/L~l 2mM/'L. ^ >'X'J XOlS^Wii 
10 7 I . U. /L~l 2 I . U. /L, 'J H;*>f ><7)#W 
«46 0mg/L~l 20ing/L, «0«HrtT*>fl 

[00721 

mzm^m±'t^mmm'mmmu mmi^mm^^ 
■f . mmx-^iz^iritfoz t trssmt l. m 

20 [011*fWfl<^)^0!l{c:t}»tSEnd-systo 
I ic e lastance (Ees) i^^"^^ 

im2]^^mmsiimnziinhe<ixii nhri 

um volume (Vo) i:^'tM 

[031 ^fmrm&m i izmhtssmm^m ( v e 

d) 

[041 *»!Bco||StWl fc:*i»t S't^aai (CO) * 

[@ 5 ] ^miTmiifn l fc:i$(tS:&^ili$ ( e f ) 

30 [H6 1 *||BBcO^Wl fcriJft SiSBfflEl 5mmH 
g-Ca^L^^clffiSrS^tS 

[® 7 1 ^^tmn^n 1 Ktjfts HT":? 5 ynmtzx 

SEnd— systo 1 ice 1 astance (Ee 
s) SrSrtH 

[08 1 *l|i»O5glS0!l ttJttS H7'5' 5 yftitfcj: 
l> e q u i 1 i b r i um vo 1 ume ( Vo ) 

[H9 1 ^^mmtsim i ttstts s ymnzx 
hiimmmm (ve d) $:^0 
40 [H 1 0 1 ^mmmmm i tfcjts vr^ s 
i^iigffiajft (sv) sr^i^ 

[0111 ^fifmmim 1 fctjtt* H^:? 5 ymiz 
xitA&sia. (CO) ^^rta 

[0121 ^^crmt&ffl 1 tfc»tS H^:? 5 y^Miz 

xitLMm^m (EF) gr^cra 

[0131 :mmmim 1 izmt v/^ s ymtz 

[0141 ( A ) i4*l6HB(o||iSM 2 fctitt SHRffi^:* 
50 [0151 4:ieBfl(r^i&0l 2 (c^tt&m't't^i^^il 



(1 

19 

[0171 *l6BB<^)SliSM2 fctJJtS P C rffmftm 

■m 
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[0191 *i^«O|lit0l3t:tJttSMffi?r5rrS 
[0201 (A) a. 13X:T16I^, 2 01^. 2 



[011 




HBS-2|I IBS-30 Uf-24 



[021 




HBS-Z4 tBS-30 im-24 



[031 [041 




W8-24 mS-aO W-24 iBS-24 HBS-30 Uh24 
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IBS-24 W»-30 UI-24 



^ IB- 



f 



I 




IBS-24 WS-30 Ur-24 



[B7] 




tBS-24 HBS-30 Ui-24 




W5-24 IBS-30 UK24 



[010] 



I IWB-B 





1B5-24 W-30 Ui-24 



ns-ao ur-24 
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[011] mi2} 




HBS-24 Ms-ao w-n 



(B) 
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mi5} 



140 

120 
lOOH 



KC I 



HBS 




[H171 

...c--. KC I 
— ■ — HBS 




1 I 

Pre-ischnia IsehnU 40 Roperftaian 90 



Tim (Biin) 
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[@18] 



I f Bhrs isdmis 
16hrs ischenia 



30- 
10- 



HBS UW 
4*0 Ischsaia 



HD S UW 
2 1 X Ischetnis 



[019] 
I I 8hrs ischenia 




HBS UW HBS UW 

4^0 Ischonia 2 1 *C Ischenia 
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33 



25- 
2D- 
15 
10 



[BI201 

(A) 



18hrs ZQhrs 24hr9 

ISQBIIC TIC 



100- 



il 

1^^ « 



(B) 




IBhrs 



20hr5 



Z4hrs 
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